INTRODUCTION
. As As seen in Figure  5, Table 4 Mechanical properties of pure titanium and binary or ternary titanium-based alloys (cast with phosphate-bonded investment) ( 
4) Mechanical properties
The mechanical properties of pure titanium and about three hundred binary or ternary titanium-based alloys cast into phosphate-bonded investments were measured. However, most of these alloys were so brittle or hard that they were unsuitable as dental alloys.
Some alloys having comparatively good properties are shown in Table 4 . Even these alloys seemed to be too hard and too small in elongation for dental use. Therefore, it was found that pure titanium or titanium-based alloys should not be cast in conventional phosphate-bonded silica investments because the interaction between titanium and the main component of the mold, viz. silica, made the titanium castings hard and brittle.
A second investigation on the mechanical properties of alloys were carried out using various mold temperatures with phosphate-bonded investment with or without magnesia coating and magnesia investments with coating. As casting metals, commercial pure titanium and the 6Al-4V-titanium-based alloy were used.
It is noted in Figure 7 that the tensile strength of pure titanium was not so different due Figure 8 Elongation of pure titanium and a 6Al-4V-Ti alloy The average values of roughness under different investment conditions can be found in Figure 11 , and Figure 12 shows some examples of typical roughness curves. From these data it can be concluded that the surface roughness was least for the magnesia investment.
(6) Some examples of titanium castings Figure 13 shows some types of blades used for dental implants, which were made with magnesia investments. Even though they are in the state after sandblasting but before polishing, the casting surfaces are quite smooth and clean. In the case of blades for implants, 
Pure titanium and titanium alloys seemed to be suitable for crowns or bridge and prostheses for dental implants, respectively, with regards to their mechanical properties. (5) Practical castings of titanium such as crowns, bridges, and blades for dental implants were able to be made successfully using magnesia investments.
